Influence of respiratory network drive on phrenic motor output evoked by activation of cat pre-Botzinger complex.
We have previously demonstrated that microinjection of dl-homocysteic acid (DLH), a glutamate analog, into the pre-Bötzinger complex (pre-BötC) can produce either phasic or tonic excitation of phrenic nerve discharge during hyperoxic normocapnia. Breathing, however, is influenced by input from both central and peripheral chemoreceptor activation. This influence of increased respiratory network drive on pre-BötC-induced modulation of phrenic motor output is unclear. Therefore, these experiments were designed to examine the effects of chemical stimulation of neurons (DLH; 10 mM; 10-20 nl) in the pre-BötC during hyperoxic modulation of CO2 (i.e., hypercapnia and hypocapnia) and during normocapnic hypoxia in chloralose-anesthetized, vagotomized, mechanically ventilated cats. For these experiments, sites were selected in which unilateral microinjection of DLH into the pre-BötC during baseline conditions of hyperoxic normocapnia [arterial PCO2 (PaCO2) = 37-43 mmHg; n = 22] produced a tonic (nonphasic) excitation of phrenic nerve discharge. During hypercapnia (PaCO2 = 59.7 +/- 2.8 mmHg; n = 17), similar microinjection produced excitation in which phasic respiratory bursts were superimposed on varying levels of tonic discharge. These DLH-induced phasic respiratory bursts had an increased frequency compared with the preinjection baseline frequency (P < 0.01). In contrast, during hypocapnia (PaCO2 = 29.4 +/- 1.5 mmHg; n = 11), microinjection of DLH produced nonphasic tonic excitation of phrenic nerve discharge that was less robust than the initial (normocapnic) response (i.e., decreased amplitude). During normocapnic hypoxia (PaCO2 = 38.5 +/- 3.7; arterial Po2 = 38.4 +/- 4.4; n = 8) microinjection of DLH produced phrenic excitation similar to that seen during hypercapnia (i.e., increased frequency of phasic respiratory bursts superimposed on tonic discharge). These findings demonstrate that phrenic motor activity evoked by chemical stimulation of the pre-BötC is influenced by and integrates with modulation of respiratory network drive mediated by input from central and peripheral chemoreceptors.